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摘要 
I 
摘要 
车载自组织网络（Vehicular Ad Hoc Network，VANET），作为智能交通系统
（Intelligent Transport Systems，ITS）最为核心的组成部分，是自组网技术在道
路交通环境的特别应用。车载自组织网络在交通安全事故预警、道路堵塞提示、
广告发放、娱乐休闲等多方面都拥有广阔的应用前景，让道路交通更加安全、舒
畅。车辆节点根据实时地收集与互换道路交通信息，驾驶者能够有效地获取道路
交通信息，并及时做出驾驶调整。但是，车载自组织网络又由于其网络的高度动
态性和无线传输环境等方面的影响，导致它的脆弱性。而介质接入控制（Media 
Access Control，MAC）协议是实现车载自组织网络中节点之间的多信道通信可
靠的保障。因此，探究与完善车载自组织网络中 MAC 协议有着及其重要的意义
与价值。 
针对新颖又复杂的车载自组织网络，分簇结构可以提升车载自组织网络的通
信性能。通过阐述分簇网络的相关知识，并分析与比较一些典型的分簇算法，提
出一种基于车辆移动信息的加权分簇算法。根据车辆节点的移动信息，再结合车
载环境中的影响网络传输性能的参数，选出合适的簇头，延长了簇头存活的时长，
并能有效地保持簇的稳定性。仿真的结果也表明本文提出的分簇算法相比 TFC
分簇算法在簇头变换率、簇成员变换率和簇的数量上均有较大的提升。 
另一方面，根据分簇结构在 VANET 网络中的不足，提出一种簇间冲突避免
的 MAC 协议。在保证吞吐量的前提下，通过分布式网关快速解决簇间时隙冲突
问题，按需合理分配时隙，安全信息传输都能在较短时间内完成，从而减少通信
时延，并增长了簇间安全消息通信距离，保证了网络中的安全信息的可靠传输。
最后，仿真的结果也表明本文提出的协议在冲突解决时间和安全信息传输时延等
相关指标上均有较大的提升。 
关键词：车载自组网；媒体访问控制；分簇 
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Abstract 
III 
Abstract 
Vehicular Ad Hoc Network (VANET) is an important part of Intelligent 
Transport Systems (ITS). VANET is also a specific Ad Hoc network which considers 
traffic environment. The road traffic information is exchanged among vehicles and 
collected in real time. Then drivers can effectively learn the road traffic environment 
and timely make adjustment. VANET is a promising network and is widely applied to 
traffic safety accidents warning, road congestion prompts, issues advertising, 
entertainment,  making road traffic more secure and comfortable in the future. 
However, VANET is fragile because of frequently changed topology of networks and 
impacts of complicated wireless propagation environment. MAC protocols are used to 
guarantee the communication among nodes of networks. Hence, it is of great 
significance to explore and perfect VANET MAC protocols. 
To meet the demands of VANET, clustering network is introduced to improve the 
performance. The clustering network will be introduced in the paper. Then several 
cluster-based algorithms will be analyzed compared. A clustered-based and 
parameters weighted algorithm has been proposed adequately. The cluster head is 
selected according to the information of vehicles mobility of vehicles and specific 
parameters of vehicular environment, which can effectively extend the survival time 
of CH and keep the cluster stable. 
Then an Inter-Cluster collision avoidance mac protocol is proposed to make up 
the weakness of VANET MAC protocols. Slot collision between two clusters can be 
resolved through a distributed gateway. The proposed gateway distributes slots 
according to one’s needs and ensures that all sage message requires can be fulfilled at 
short notice which also leads to a shorter delay. Message communication distance at 
Inter-cluster sage message has been extended by the way that data transferred with the 
assist of the proposed distributed gateway. The reliable transmission of sage messages 
is guaranteed. In the end, the simulation results indicates that proposed protocols in 
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the paper can effectively promote the throughput, delay and related key index.  
Key Words: Vehicular Ad Hoc Network; Media Access Control; Cluster
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